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DETAILED ACTION 
Response to Amendment 

The affidavit filed on 9 October 2001 under 37 CFR 1.131 is sufficient to 
overcome the Jiang (Optics Letters, Aug. 1999) reference. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-3, 8, 10-11, 26-30, are rejected under 35 U.S.C. 102(b) as being 
anticipated by Spuhler (Electronics Letters, 1 April 1999). Relevant portions of Spuhler 
are the entire document, especially Fig. 1-2. See the marked up copies of Fig. 1-2 at the 
end of this action to go along with the reference numbers mentioned below. 

Independent Claims 

Regarding claim 1 , Spuhler discloses a laser system 10 that produces radiation 
at an operative wavelength, the system defining a laser cavity. The system comprises a 
mode-locking element 20 configured to mode-lock the output of the laser system, and a 
semiconductor element 30. 

Regarding claim 10, there is disclosed a laser system 10 defining a laser cavity 
and comprising a pump 1 1, a gain medium 12 that produces radiation when pumped by 
the pump 11, and a reflector 13 disposed along an optical path in the cavity, the 
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reflector comprising one or more layers of a. 1 st semiconductor material 20 acting as 
saturable absorber, and one or more layers of a 2 nd semiconductor material 30. 

Regarding claim 26, there is disclosed a method of enhancing the stability of a 
cw mode-locked output of a laser 10, the method comprising passively mode-locking 
the output of a laser 10 to achieve a continuous train of pulses and stabilizing the pulses 
by incorporating a semiconductor element 30. 

It is hot explicitly disclosed that the semiconductor element of these claims 
produces nonlinear increasing loss, but when the structure recited in the prior are is 
substantially identical to that shown in the claims, claimed properties or functions are 
presumed to be inherent. As the structures are the same, it is presumed that the 
semiconductor element will produce nonlinear loss. 

Dependent Claims 

Regarding claims 2, 1 1, and 29, it is not explicitly disclosed that the 
semiconductor element exhibits two-photon absorption, but when the structure recited in 
the prior are is substantially identical to that shown in the claims, claimed properties or 
functions are presumed to be inherent. As the structures are the same, it is presumed 
that the semiconductor element will exhibit two-photon absorption. 

Regarding claims 3 and 30; there is further disclosed a reflective structure 13 
disposed along an optical path in the cavity, where the semiconductor element 30 
comprises one or more layers of the material disposed on the reflective element. 
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Regarding claims 8 and 28, the mode-locking element 20 is a saturable absorber 
that passively mode-locks the system. 

Regarding claim 27, the stabilizing step includes stabilizing the continuous train 
against Q-switched mpde locking (p. 568, col. 2, 1 st new par.). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S. C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 4-5 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Spuhler in view of Kosah (US H1 177). Spuhler discloses all of the limitations of 

claims 1 , 3, and 26, but does not mention that the semiconductor material exhibits 

sufficient free carrier absorption to produce nonlinear increasing loss. Kosah teaches 

that free carrier absorption is a cause of non-linear effects in an optical system (col. 2 

lines 31-62). It would have been obvious to one skilled in the art to have semiconductor 

material that initiates free carrier absorption so that the optical nonlinear effects (i.e. 

nonlinear increasing loss) that are inherently present in Spuhler can be controllable, as 

taught by Kosah. 
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Claims 6 and 15-19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Spuhler. Spuhler discloses the limitations of claims 1-3, 8, 10-11, and 26-30, but . 
does not disclose the following: 

Regarding claims 6 and 19, it is not disclosed that the semiconductor layer be 
part of a transmissive structure, or more particularly a reflector having a resonant or AR 
coating. It would have been obvious to one skilled in the art to include an AR coating on 
the reflector, and therefore make the semiconductor layer part of a transmissive 
structure, in order to help reduce loss caused by feedback in the cavity due to unwanted 
reflection on that end of the reflector, as is well known. 

Regarding claim 15, it is not disclosed that the 2 nd semiconductor be InP, rather 
that it should be GaAs. However, InP and GaAs are art known substitutes as using one 
or the other will not significantly change the operation of the device, therefore it would 
have been an obvious substitution for one skilled in the art to use InP over GaAs. 

Regarding claim 16, it is disclosed that the 1 st semiconductor (i.e. the quantum 
wells of Fig. 1) comprises InGaAs. 

Regarding claim 17, the gain medium is an Er/Yb waveguide (title, abstract). 

Regarding claim 18, it is disclosed that the reflector comprises a Bragg mirror, 
rather than a dielectric mirror. However, these items are art known substitutes as using 
either will not significantly change the overall operation of the device, therefore it would 
have been an obvious substitution for one skilled in the art to use a dielectric mirror 
rather than a Bragg mirror. 
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Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Spuhler in 
view of Jacobovitz-Veselka (US 5,278,855). Spuhler discloses all of the limitations of 
claim 1 , but does not mention that the system is tunable to produce radiation over a 
range of wavelengths. Jacobovitz-Veselka teaches that it is known to produce mode 
locked lasers in tunable systems (col. 3 lines 17-38). It would have been obvious to one 
skilled in the art to make the system tunable as it is often important to be able to change 
the lasing wavelength over a range of wavelengths, as is well known. 

Claims 9, 20-25, and 32-35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Spuhler in view of Shen (US 5,764,679). 
Independent Claims 

Regarding claim 20, Spuhler discloses a laser system 10 comprising a pump 11, 
a gain medium 12 that produces radiation when pumped by the pump, a mode-locking 
element 20, and a structure disposed along the optical path of the cavity comprising a 
semiconductor material. 

Regarding claim 32, Spuhler discloses a method comprising mode-locking a 
laser to produce a train of pulses, and incorporating a semiconductor element into the 
cavity of the laser limiting peak intensity of the pulses. 

It is not explicitly disclosed that the semiconductor element of these claims 
produces nonlinear increasing loss, but when the structure recited in the prior are is 
substantially identical to that shown in the claims, claimed properties or functions are 
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presumed to be inherent. As the structures are the same, it is presumed that the 
semiconductor element will produce nonlinear loss. 

It is not disclosed the use of active mode locking rather than passive mode 
locking. Shen teaches that active mode, locking is conventionally done using an outside 
modulation source, and also that active mode locking can generate pulses with small 
timing jitter (col. 1 lines 14-40). It would be obvious to one skilled in the art to use active 
mode locking rather than passive mode locking because of the smaller jitter obtained, 
as taught by Shen. , , 

Dependent Claims 

Regarding claim 9, it is not disclosed that the mode locking element performs 
active mode-locking. Shen teaches that active mode locking is conventionally done 
using an outside modulation source, and also that active mode locking can generate 
pulses with small timing jitter (col. 1 lines 14-40). It would have been obvious to one 
skilled in the art to use active mode locking rather than passive mode locking because 
of the smaller jitter obtained, as taught by Shen. 

Regarding claim 21., it is not explicitly disclosed that the semiconductor element 
exhibits two-photon absorption, but when the structure recited in the prior are is 
substantially identical to that shown in the claims, claimed properties or functions are 
presumed to be inherent. As the structures are the same, it is presumed that the 
semiconductor element will exhibit two-photon absorption. 

Regarding claim 22, it is disclosed that the semiconductor material is part of a 
reflector. 



Application/Control Number: 09/542,061 Page 8 

Art Unit: 2881 ; 

Regarding claim 23, it is disclosed that the structure comprises a waveguide. 

Regarding claim 24, it is disclosed that the structure comprises a waveguide. 

Regarding claim 25, it is not disclosed that the semiconductor material comprise 
InP or that the semiconductor material be an Er doped fiber. It is disclosed that the laser 
comprise Er doped glass and the semiconductor material comprise GaAs. These two 
pairs each contain art known substitutes as using one or the other will not significantly 
change the operation of the device, therefore it would have been an obvious substitution 
for one skilled in the art to use InP over GaAs and Er doped fiber over Erd oped glass. 

Claims 12-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Spuhler in view of Feuer (US 6,078,597). Spuhler discloses all of the limitations of 
claims 10-1 1 but does not mention that when light is incident on the reflector a standing 
wave is formed, said standing wave having local maximum in the first or second 
semiconductor layers. Feuer teaches a reflector with a saturable medium adjacent to it,- 
similar to Spuhler's. When light is incident on the reflector a standing wave is formed 
with local maxima in the saturable absorption area (col. f 2 lines 12-24, col. 3 lines 40- 
51). It would have been obvious to one skilled in the art to include such a reflector in 
Spuhler's system because a reflector that produces local maxima in such a way can 
help to eliminate noise, as taught by Feuer. It would be obvious to one skilled in the art 
that should Feuer include a second semiconductor section then the maximum may be 
located in that area for the same reasons. ; 
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Response to Arguments 

There were no arguments made, only the filing of the affidavit. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure, Jiang (US 6,252,892) discloses everything that the previously 
cited Jiang reference disclosed, only the priority date is earlier. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James Menefee whose telephone number is (703) 605- 
4367. The examiner can normally be reached on M-F 8:30-5. 

Any inquiry of a general nature or .relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 



JM 

December 12, 2001 , fa/ 




Fig. t Diode-pumped ErS+.Yb 3 *: glass cavity setup 

The arm lengths of the delta cavity are 50cm and 65 cm from the 
folding mirrors to the output coupler and the SESAM, respectively 
(ROC: radius of curvature; SESAM: semiconductor saturable 
absorber mirror)* 
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Fig. 2 Semiconductor saturable absorber mirror (SESAM) design with 
highly strained InGaAs quantum wells and standing wave pattern of the 
optical field in the structure . 



